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[57] ~ ABSTRACT

Fixture for machining the cutting line of a pipe, includ-
ing a centering device insertible into an end section of
the pipe, the centering device including a clamping
system having pressure pieces with pressure surfaces
formed thereon, the pressure pieces being disposed
about the longitudinal axis of the centering device, and-
a pressure motor for driving the pressure pieces in radial

direction of the pipe, for maintaining an equal distance
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FIXTURE FOR MACHINING THE CUTTING LINE
OF A PIPE

The invention relates to a fixture for machining the
cutting line of a pipe, including a centering device in-
sertible into the end section of the pipe, having a clamp-
ing system with pressure pieces disposed about the lon-
gitudinal axis of the centering device and being driven
by a pressure motor in the radial direction, in such a
manner that pressure surfaces of the pressure pieces are
always disposed at the same distance from the longitudi-
nal axis. | |

Fixtures of this type are required for preparing the
cutting line of two tubes that are to be welded together
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15

in the welding operation. Since only a very small offset

of the cutting lines of the two pipe ends is permissible in
the welded pipes, the two pipes must be aligned very
carefully prior to the welding operation. However,
since the pipes sometimes deviate slightly from a circu-
lar shape, the offset of the two cutting lines cannot
always be kept within the permissible tolerance range
by alignment. One or the other of the pipe ends must
then be additionally centered, le pushed into circular
form or even expanded.

Fixtures suitable for this purpose are known in the
art. They are in the form of centering devices which are
‘disposed at an axial distance and can be operated simul-
taneously by the same pressure motor. One of the de-
- -vices 18 inserted into one pipe end and the other one is
inserted into the second pipe end; the fixture is accord-
ingly large, heavy and therefore, difficult to handle.

In addition, the following requirements which apply
In practice, cannot be met by the known fixtures:

It should be possible, for instance to center the two

pipe ends separately from each other and to measure

them in order to determine whether or not further ma-

chining, particularly turning in a lathe or expansion, is.

necessary.
In additional operations which might be required

prior to the alignment of the pipes, it should to be neces-

sary to again remove the centering devices inserted into

the pipe ends. This centering device should instead be

useful for these additional machining operations since
the devices as a rule require a centered pipe; this is the
case, for instance, in turning and in expanding.

The fixture should finally also make it possible to join
the tubes together with their central axes inclined at an
angle relative to each other. The fixture should also be
usable if one of the two cutting lines is located in a pipe
bend without extended legs.

It 1s accordingly an object of the invention to provide
a fixture for machining the cutting line of a pipe, which
overcomes the hereinafore-mentioned disadvantages of
the heretofore-known devices of this general type.

With the foregoing and other objects in view there is
provided, in accordance with the invention a fixture for
machining the cutting line of a pipe, comprising a cen-

tering device insertible into an end section of the pipe,

the centering device including a clamping system hav-
Ing pressure pieces with pressure surfaces formed
thereon, the pressure pieces being disposed about the
longitudinal axis of the centering device, and a pressure
motor for driving the pressure pieces in radial direction
of the pipe, for maintaining an equal distance between
each of the pressure surfaces and the longitudinal axis of
the centering device and for holding the centering de-
- vice in the pipe with the clamping system, and a cou-
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2

phng device disposed at an end of the centering device
along the longitudinal axis thereof for mounting an
accessory device.

In accordance with a another feature of the invention
the accessory device is another centering device.

In accordance a further feature of the invention the
accessory device 1s a pipe expanding device.

In accordance with an additional feature of the inven-
tion the accessory device is a turning device.

In accordance with an added feature of the invention
the coupling device includes a coupling part having a
cylindrical receptacle formed therein, and a coupling
post having a spherical surface formed thereon match-
ing the cylindrical receptacle.

In accordance with yet another feature of the inven-
tion, the coupling device includes a locking device for
adjustably fixing the coupling part and the post to each
other.

In accordance with yet a further feature of the inven-
tion, the centering device includes connecting elements,
and the coupling part and coupling post have end sec-
tions of similar dimensions matched to the connecting
elements, for selectively coupling the centering device
to the coupling part and to the coupling post.

In accordance with yet an additional feature of the.
invention, the coupling device is fastened to the center-
ing device with the axes of the coupling part and the
coupling post coaxial with the longitudinal axis of the
centering device. |

In accordance with yet an added feature, the cou-
pling part is moveable along a plane perpendicular to
the longitudinal axis of said centering device.

In accordance with an alternate feature of the inven-
tion, the coupling post is movable along a plane perpen-
dicular to the longitudinal axis of the centering device.

- In accordance with still another feature of the inven-
tion, each of the pressure pieces have wedge-shaped
support ‘surface formed thereon extending in substan-
tially opposite directions, and the centering device in-
cludes a base plate, and a pressure plate being movable
relative to the base plate along the longitudinal axis of
the centering device by the pressure motor, the base
plate and pressure plate having radially-outwardly di-

‘rected wedge surfaces formed thereon resting against

the wedge-shaped support surfaces, the wedge surfaces
of said base plate and support plate mutually enclosing
an abtuse angle greater than an angle which would
cause the base plate, pressure plate and pressure pieces
to automatically lock against each other.

In accordance with still a further feature of the inven-

‘tion, the base plate and the pressure plate are rotatable

about the longitudinal axis of the centering device, the
wedge surfaces of the base plate and pressure plate are
conical, and the pressure pieces are pressure rollers
supported on the conical surfaces, and including a drive
motor coupleable to the coupling device for rotating
the base plate and pressure plate.

In accordance with still an additional feature of the
invention, the pressure pieces are guided in radial slots
formed in the base plate and pressure plate.

- In accordance with still an added feature of the in-
vention, the pressure pieces have different radial
lengths and are insertible into the slots..

In accordance with again another feature of the in-

vention, the pressure pieces include means for adjustmg

and setting different radial lengths.
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In accordance with again an additional feature of the
invention, the centering device and coupling device
have a central, coaxial, control channel formed therein.

In accordance with again an additional feature of the
invention, the pressure motor is a hydraulic motor hav-
ing a ring cylinder disposed about the control channel
and pressure lines led through the control channel.

In accordance with a concomitant feature of the in-
vention, the accessory device has an entrance slot
formed therein extending radially up to the control

channel and over the entire length of the accessory
device, permitting installation over the pressure lines of
the centering device disposed in the pipe.

The invention differs from the known fixtures in that
two centering devices having separate pressure motors
are provided which can be separated by the coupling
device: this makes it possible to insert one centering

device which is correspondingly lighter and easier to

handle, into the one pipe end, to center the latter and to
subsequently measure it. This is possible even in pipe

 bends without an extended leg: for this purpose, the

centering device has pressure pieces which are exchan-
gable and/or adjustable in length and which are prefer-
ably adjusted in accordance with a prefabricated tem-
plate. The deviation thereof from the circular shape
depends on the distance from the pressure pieces to the

cutting line of the pipe bend. In this manner, it is then

also possible to push the cutting line of such a pipe bend
into a circular shape, although the centering device
engages a region of the pipe bend which deviates more
or less from the circular shape.

After the centering of the one pipe end and the mea-
suring operation which is then possible without prob-
lems, the second pipe end is then centered and measured

- in a second centering device of similar construction. If,

in the process, an offset is determined which can no
longer be compensated by the centering device itself,
one or the other pipe end must be expanded. For this
purpose it is no longer necessary to remove the center-
ing devices from the pipe ends; rather, an expansion

- device with a coupling flange fitting the coupling de-

vice of the centering device is put in place; it is then
already assured that the expansion device is centered
relative to the pipe.

Sometimes, however, it is found that one pipe end
must be shortened, cut at an angle or provided with a

- new welding lip. Therefore, according to the invention,

the turning-off device is provided with a corresponding
coupling device which makes it possible to place the

turning-off device on the centering device which 1s

already clamped 1n one tube end. |

The two centered pipe ends must be aligned for the
welding operation proper, if applicable, after the ma-
chining operations explained above are completed. To
this end, the two centering devices are connected to-
gether by means of the coupling device and are fixed,
after the pipes are aligned, by a locking device provided
in the coupling device. The coupling device 1s con-
structed in this case in such a way that the central axes
of its two halves, namely the coupling part and the
coupling post, can enclose an obtuse angle between
them: it is therefore also possible to join together pipe
ends with longitudinal axes that are inclined relative to
each other. ' '

The two halves of the coupling device preferably
have similar end pieces (equal shape, dimensions and
tapped holes) and the centering devices have matching

~ connecting elements; the centering devices required for

4,689,863
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aligning two pipe parts can therefore be of identical
construction. Practically speaking, the connecting ele-
ments for receiving the coupling parts are constructed
in such a way that the coupling post or the other cou-
pling part can be fastened in different positions within a
plane perpendicular to the axis of the centering device.

An axial alignment of a pipe at a bend without extended

legs is therefore also possible.
The accessories which can be used in conjunction
with a centering device and can be coupled to the latter

‘preferably have a centrally located control channel for

" receiving control lines, particularly pressure lines, if the
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pressure motor of the centering device operates hydrau-
lically. It is particularly advantageous to provide the
accessory with an entrance slot which extends over the
entire length of the accessory and radially from the
outside to the central control channel; this makes it
possible to couple the accessory to a centering device
already installed in one pipe end without the need of
interrupting its pressure line. In order to couple the
accessory, the pressure line merely need be placed in
the control channel through the entrance slot.

Thus, the invention permits a substantial simplifica-
tion in the operation of joining pipe parts; above all, it
permits very great flexibility which is of great impor-
tance in the installation of pipe lines at construction
sites. However, the invention can be used equally ad-
vantageously for fabricating pipe lines in the factory.

Other features which are considered as characteristic
for the invention are set forth in the appended claims.
- Although the invention is illustrated and described
herein as embodied in a fixture for machining the cut-
ting line of a pipe, it is nevertheless not intended to be
limited to the details shown, since various modifications
and structural changes may be made therein without
departing from the spirit of the invention and within the
scope and range of equivalents of the claims.

The construction and method of operation of the
invention, however, toether with additional objects and
advantages thereof will be best understood from the
following description of specific embodiments when
read in connection with the accompanying drawings, in
which:

FIG. 1 is a fragmentary, longitudinal sectional view
of two pipe ends to be joined together axially, toether
with centering devices mounted therein; and |

FIG. 2 is a view similar to that of FIG. 1 of one of the
pipe ends wherein a centering device with an expanding
device coupled therewith is installed.

Referring now to the drawing and first, particularly,
to FIG. 1 thereof, there is shown in an embodiment of
the fixture for machining a cutting line of a pipe accord-
ing to the invention, pipes 9 and 9'- which are to be
welded together and have already been centered by
centering devices installed therein and axially aligned so
that respective cutting lines 91 and 91’ thereof are not
offset from one another. |

One centering device, which is inserted into the pipe
9 on the left-hand side of FIG. 1, is formed of a circular
base plate 2 which is connected by connecting bolis 4 to
a hydraulic pressure motor 5. A pressure plate 3 which
is movably supported on the connecting bolts 4, rests
against a pressure piston 51 of the pressure motor 5. The
base plate 2 and the pressure plate 3 have radially out-
wardly extending slots 21, 31 formed therein, which are
uniformly distributed over the periphery of the base

plate. Prismatic pressure pieces 6 are guided in the slots
21, 31. At the slots, the plates 2, 3 have surfaces 22, 32



4,689,863

S

of a wedge formed thereon which are inclined in mutu-
ally opposite directions. The pressure pieces 6 have
similarly inclined bearing surfaces 62 and pressure sur-
faces 61 formed thereon, so that the pressure pieces 6
are pushed radially outwardly, if the pressure plate 3 is
shifted axially while the distance from the pressure
surfaces 61 of all of the pressure pieces 6 to the longitu-
~dinal axis 1, remains constant. The wedge surfaces 22,
32 and the bearing surfaces 62 together include an angle
alpha, which is larger than the self-locking or automat-
ic-locking angle. In the sliding support provided in the

10

embodiment, the self-locking angle must be greater than

15° so that the pressure pieces 6 are released again from.

the wedge position if the pressure plate 3 is retracted.
The return of the pressure pieces 6 can additionally

IS5

‘be aided by radially-acting tension springs. It is also

possible to construct the pressure pieces with a T-shape

in the region of the bearing surfaces and to provide siots
of appropriate shape in vicinity of the wedge surfaces of
the base plate and the pressure plate. In this case, the
pressure pieces would of necessity be pulled radially
inwardly if the base plate and pressure plate are pulled
apart.

As an alternative to this embodiment, each of the
wedge surfaces of the base plate and pressure plate
- which are shown in the embodiment can also be part of

6

2 coupling part 71, having a central axis which lies

along the longitudinal axis 1 of the pipe 9.
If it is determined during the centering of the pipe
end that the diameter thereof is too small as compared

~with that of the pipe to be welded on, then the pipe end

must be expanded. According to the invention, the

-centering device can remain in the pipe and even serves

for holding the auxiliary device which is in the form of
the expanding device 8. The expanding device has cen-
tral support shaft 80 which is coaxially disposed on the
coupling part 71 of the centenng device and is con-
nected thereto. |

Disposed on the support shaft 80 is a hydraulic thrust
motor 89 which is in turn disposed on a movable piston
890. The piston 890 acts on a thrust wedge 88 which has -
an inclined thrust surface 881 and can be moved longitu-
dinally on the support shaft 80. Two different positions
of the thrust wedge 88 are shown in the figure.

A roller support 85 is mounted on the thrust surface

20 881. The roller support 85 has an appropriately inclined
- wedge surface 851 which is guided in a roller runner 86

25

a conical surface. The pressure pieces are then in the

form of pressure rollers with suitable conical surfaces
which are likewise pushed against the inner wall of the
pipe 9 if the base plate and the pressure plate are pushed
together. It is then additionally necessary to couple a
drive motor from the outside, which sets the plates in a
rotary motion about the longitudinal axis 1.

A second centering device which is constructed like
the one described above is inserted into the second pipe
section 9°. Only the base plate 2’ of the second centering

30

35

- device 1s shown. This second centering device centers

‘the second pipe section 9’ on the same circular circum-

 ference as the pipe section 9.

The base plates 2 and 2’ of the two centering devices
~ have connecting elements of identical shape. In this case
the connecting elements are in the form of recesses 23
23" having identical dimesions and a coupling device 7
mounted 1n the recesses for axially interconnecting the

two centering devices. The coupling device 7 includes a

coupling part 71 with a cylindrical receptacle 710 and a

45
- brought to the centering device which is already in-

coupling post 72 with a spherical surface 720. These
- two coupling parts have end pieces having the same

shape and the same dimensions, which fit into the reces-
ses 23 formed in the base plates and are connected to the
base plates, such as by screws. |

The above-described structure of the couplmg device
makes it possible to align the two pipe sections in such
a manner that their longitudinal axes abut at an obtuse

50

33

- angle. However, in the embodiment they are aligned in

such a way that their longitudinal axes coincide. This
position is then fixed by a locking device 721 in the
coupling device 7 for the welding operation. In this case
. the locking device is formed of two hydraulic pistons

which are indicated by broken lines and which friction- -

ally hold the coupling post 72 in the receptacle 710.
FIG. 2 illustrates a fixture which is formed of a cen-
tering device and an expanding device 8 coupled
thereto. The centering device has the same construction
-in FIG. 2 as that described in connection with FIG. 1
'and is clamped in the end of the pipe 9 with a cutting
line 91. In this case the base plate 2 is also equipped with

65

in such a way as to be radially movable. The roller
runner 86 is in turn rotatably supported, coaxial with -
the longltudlnal axis 1 and driven by a roller drive 87
through a pinion 871.

Rollers 84 are rotatably supported in the roller sup-
ports 83, in such a way that the axes of rotation thereof
form an acute angle with the longitudinal axis 1 of the
pipe 9. These rollers 84 run on the inner surface of the
pipe 9 and are simultaneously pushed into the pipe by
the thrust motor 89, so that the pipe end is expanded.

~ An auxiliary device in the form of a cutting device can

be coupled to the centering device disposed in the pipe
in a manner similar to the assembly described above.
The cutting line 91 can then be turned or cut. down to
another tulip-like profile.

Deviating from the expanding device described
above, a device which works with a large number of
radially-acting equidistant pressure cylinders instead of -
rotating rollers, can also be coupled on. |

Independently of the structure of the accessory de-
vice, the accessory device has a control channel 81
which extends coaxially relative to the longitudinal axis
1. Control lines, particularly pressure lines, can be

stalled in the pipe, through the channel 81. In order to
facilitate the coupling of required accessories to a cen-
tering device that 1s already installed in the pipe and in
order to facilitate subsequent removal, the control chan-
nel 81 1s accessible through an entrance slot 82 which
extends radially outwardly over the entire length of the
accessory. The control line and the pressure lines can
move during the coupling and detaching of the acces-
sory in vicinity of the entrance slot. In this connection,
it may be advisable to provide at least one detachable
bridging member, for closing the entrance slot after the
pressure hose 1s introduced and for taking up the forces
occurring in the operation of the accessory in order to
relieve the walls of the control channel.

The foregoing is a description corresponding, in sub-
stance, to German application P 33 19 319.3, dated May
27, 1983, mternational priority of which is being
claimed for the instant application, and which is hereby
made part of this application. Any material discrepan- -
cies between the foregoing specification and the specifi-
cation of the aforementioned corresponding German
application are to be resolved in favor of the latter.
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' LIST OF TERMS

Fixture
- Accessory device

- Expanding device
Turning device
Centering device
- Clamping system

1 Longitudinal axis
2, 2’ Base
21 Slot
22 Wedge surface

22, 23’ Connecting elements

3 Pressure plate

31 Slot |

32 Wedge surface
4 Connecting bolt
S Pressure motor
51 Pressure piston
- 6 Pressure pieces
61 Pressure area

62 Bearing surface
7 Coupling device
70 End section
71 Coupling part |
710 Coupling receptacle
72 Coupling post
720 Spherical surface
721 Locking device
8 Expanding device
80 Support shaft

81 Control chanel
82 Entrance slot

83 Coupling flange
84 Rollers

- 85 Roller support
851 Wedge surface
86 Roller runner

87 Roller drive

871 Pinion

88 Thrust wedge
881 Thrust surface
89 Thrust motor
890 Piston

9, 9 Pipe

91, 91’ Cutting line

We claim:

1. Fixture for machining the cutting line of a pipe,
comprising a centering device insertible into an end
section of the pipe, said centering device including a
clamping system having pressure pieces with prismatic
pressure surfaces formed thereon, said pressure pieces
being disposed about the longitudinal axis of said cen-
tering device, and a pressure motor for driving said
- pressure pieces in radial direction of the pipe, for main-
taining an equal distance between each of said pressure
surfaces and the longitudinal axis of said centering de-
vice and for holding said centering device in the pipe
with said clamping system, a coupling device disposed
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part having a cylindrical receptacle formed therein; an
accessory device in the form of another centering de-
vice including a coupling post having a spherical sur-
face formed thereon matching said cylindrical recepta-
cle; and hydraulic means for detachably connecting said
coupling post to said cylindrical receptacle by remote
control.

2. Fixture according to claim 1 wherein said detach-
able connecting means are in the form of a locking
device of said first-mentioned coupling device for ad-

justably fixing said coupling part and said coupling post
to each other. _
3. Fixture according to claim 1, wherein said center-

ing device includes connecting elements, and said cou-
pling part and coupling post have end sections of similar
dimensions matched to said connecting elements, for
selectively coupling said centering device to said cou-
pling part and to said coupling post.

4. Fixture according to claim 2, wherein said first-
mentioned coupling device is fastened to said centering
device with the axes of said coupling art and said cou-
pling post coaxial with the longitudinal axis of the cen-
tering device. | |

5. Fixture according to claim 2, wherein said cou-
pling part is movable perpendicular to the longitudinal
axis of said centering device by exchanging said pres-
sure pleces.

6. Fixture according to claim 2, wherein said cou-
pling post is movable perpendicular to the longitudinal
axis of said centering device by exchanging said pres-
sure pieces.

7. Fixture according to claim 5, wherein said cou-
pling post is movable perpendicular to the longitudinal
axis of said centering device by exchanging said pres-
sure pieces. f_,

8. Fixture according to claim 1, wherein each of said
pressure pieces have wedge-shaped support surfaces
formed thereon extending in substantially opposite di-
rections, and said first-mentioned centering device in-
cludes a base plate, and a pressure plate being movable
relative to said base plate along the longitudinal axis of
the centering device by the pressure motor, said base
plate and pressure plate having radially-outwardly di-
rected wedge surfaces formed thereon resting against.
said wedge-shaped support surfaces, said wedge sur-
faces of said base plate and support plate mutually en-
closing an angle greater than an angle which would
cause said base plate, pressure plate and pressure pieces
to automatically lock against each other.

9. Fixture according to claim 1, wherein said first-

‘mentioned centering device and first-mentioned cou-

pling device have a central, coaxial, control channel

" formed therein.

10. Fixture according to claim 9, wherein said acces-
sory device has pressure lines and has an entrance slot
formed therein extending radially up to said control
channel and over the entire length of said accessory
device, permitting installation over said pressure lines of
said first-mentioned centering device disposed in the

at an end of said centering device along the longitudinal 60 pipe.

axis thereof, said coupling device including a coupling

65
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